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(57)Abstract: 

PROBLEM TO BE SOLVED; To effectively use a cache memory and to 
improve data access performance in a data storage system using a switch. 
SOLUTION: Plural host computers 101 and 102 are connected with 
secondary storage devices 110 and 120 through the switch 103. A cache 
memory 107 provided with a cache controller 104 common to the 
secondary storage devices 1 10 and 120 is switch-connected to the 
secondary storage devices in parallel. At the time of accessing data, the 
host computers 101 and 102 transmit data to the cache memory 107 
through the switch. When a cache error occurs in the cache memory 107, a 
disk array management table 1 08 is referred to. a port to which the 
secondary storage device corresponding to a logic volume in a packet is 
connected is specified and the secondary storage device is accessed. Data 
transmitted from the secondary storage device is stored in the cache 
memory 107 and data is transferred to the host computers 101 and 102 
through the switch 103, 













La* 











»-»( 




„ | nj3>| 







LEGAL STATUS 

[Date of request for examination] 02.07,2001 

[Date of sending the examiner's decision of rejection] 09.08.2005 
[Kind of final disposal of application other than the examiner's 
decision of rejection or application converted registration] 

[Date of final disposal for application] 
[Patent number] 
[Date of registration] 

[Number of appeal against examiner's decision of rejection] 2005-1 7108 
[Date of requesting appeal against examiner's decision of 06.09.2005 
rejection] 

[Date of extinction of right] 

Copyright (C); 1998,2003 Japan Patent Office 



http://wvm19.ipdl.™ 2006/04/21 



* 

JP 9-198308 



Pag e 1 of 10 



(19)B*ai$WT (JP) (12) |g 1^ & ^ (A) (U)»HFtflS^ii#^ 

#IH¥9- 198308 

(43)&MB ¥fiS 9 *P(1997) 7 ^31 S 



(51)IntCl. e 






F I 




G 0 6 F 12/08 




7623 -5B 


G 0 6 F 12/08 H 






7623 -5B 




P 




3 2 0 


7623 -5B 




3 2 0 


3/06 


3 0 1 
3 0 2 






3/08 3 0 1 M 
3 0 2 A 

*ffi|3R M#H0>lt5 FD (£10H) 


(21)fflSS^ 


-23202 




(7DU1MA 


000005108 


(22)tHHB 


¥j£8¥(1996) 1 JI17B 












(72)89Nf 


^^a^rU^yfi 1 TB280#ift 








(72)SB9Mf 


£5* 

j££&B##fM0&ytt 1 TB280#a 
*SC^«:Bir«fm*^efi>5Wrt 








(74)«SA 





(54) iftwozm r-fm&^XTA 



(57) 

T. ^•y^^y£^£«fflLTT-?T?-teX 

^«0*Xh3Vb- J L-^101,102i: 2 
%Ett£KllO. 1200*4 -yf-HSfcrt-L-CfiSStSJU 2 
ifclElg^SfcHalO^-v -y a y h o-7l04£fit;t 
ftdf^yva^'J 1073&* 2 %G1£gK t M?'J £X 4 -y 

D t=j»tHf 6 . * + * 5/ a* * !J v S' a 5 

T/N-y y hrt«o»ad?y ^-A^js-fs 2&K't§£is 

3 fit n ft ;!?- h £ »J£ L T 2 %IE1CKjS * 7 ? 
-feXU 2»:K^a*^i*4>fLT<l»7 ; -^Sr^^ y 




— /-I 
1 


* < 

V ^ • 1 

>> N « * 


n 

\ • 




rt 


is © 


-\ K 


51 





"A 

— I rl 

in 



rt I . 

A a » 
* n 



JP 9-198308 



Page 2 or 10 



(2 > #1^9-198308 



9 t mmkcr, 2 #ieiisiB kvmzxi -y^zx^mm 

~t & r — 9 IS© X r A . 

B?f 23r -Y-y j. ^ ^ »J (2, Mle*X h3yta-? <7)f-' 
^tSSISx— ^**Jf-v -y v j.^^ yftt&V 

'J t-fett L 7t f*tc *x h a y e a - ? i^x- ^ £ mm 

•tzzk£<®Witi-h?-nmi<x^j±. 
[it^^3] mim2%m<n^-9im : yX7-Mzi6 

iS=¥-^-yxj-3^ho-5«. ?fSccO#2&feij|g 
WffWiWiZtlhmiXj -yl-nX-Ym^t-fcxhny 
t'*.-9com.§&LX^&l&m#V A-^^jCS-frfc-r 
^?7b^fif-/;^tL, BuiB«^<ois*ffiriE 
-r - ? -y x a ^ y ft fcr^ v v^g- N f£x 4 X9T 

t mrr-7)v*mcLT 2mm&w:itT?*x-t 

«7^«t4t*, Sf.< X9T\s4 t §m—7)l>Z 

mkLX2mmsm* rt-txi-zzt zimt-rz 

y £ftfli^4j^tt*t9£2&se«K«£ttfli 
•t h *^stt- t mmmi 2 &&mm£im-t 
h iz m v ^ it & tine -f -r -x 9 r v a <gmy- - 7 a, > 
nn^T—yj^^h^x h e gmf--yjis£^L. m 
ie*x h 3 y b-jL -?frt>cr>T?*xmmzm tx mm 

*XMm^-7A,&imLTffii** -y x A^^e >j * 

tiit B'jie 2 <y^eit^a^H?ie*x hn^e^.-^ 

C0001] 



^^~9tmwL^2mmmm.ixA y^mmLxm 
n-t&mf&cr>7 : -93zm>'X'rj*t,zm't& . 

[0002] 

2^tt£E^£fl|j£3;ft.T^4. 2& 

-(SxXt^O— M*s#^7-4 4 3 2 2^-tCtJ^TlE 
[000 3] X>f.yf5:fflwc*xh3yhv-^ti 

x9mm.^im-thmm.^~9sm : yx^x 

03SEt=t>*«:t:*tiB-t4 ; fc#i>re&r;**-5 try x 
<nzwx&. zcr>xj vi-£mmLttxh3>h°*- 
9tw&r a x9mwm^¥-9mmi^dr y bimiz 
i~>x9mztiz>. ztiztemzmwt&b. *xva 

#; -b^^#-^2 ; 1 2 Byte ; Read 

•y f-#*fi?#f LT*X h 3 >-b° i - ^ t W^Ztltitf- h 

#-hizmwtLx^& ma,? 4X9 mw.mxr ! -9mm 

xtmwomx'?- 9mMft'ntetix ^xi>. r-9 
^xa&itztii*^ mmzm<r>^xh^y^^-9tm 
< x9mmcomx%7~9mi*&'tfz.& . zzx\ 
T-9commuzmLx. mm,? < x9mmxu. *x 

h?yt°sL-9frt>Mm( l zT9-txm-%cDfo&7 £ -9t,z 

ft£ft?fcfo?-9mmzmffltft>->fr& t^o fsim&$> 
zcommzmz-t&tzibiz^ mmT4X9mmm 

®*<r-yi'jL?<ltViffi£Xt3K). mmZT7-tX^m 
C0hhT~9l,t, ZO^'rvi'jL^^yizfeWrf&Zk 

t^ot- 9comtm l iztt-tz, * # - ivvttmft *'-m 

X^Vftz^XfMJmLX'^ $mcr>y*XX4 ~y^^ 
Wcom^Xi^xj •y^zm^mi. ^hnytv- 
9k<?>4 >9-y ^-xaTcD&ftltTl/J nyha- 
7 rfm^,? 4 X 9 t fcx b 3 y b° jl — 9 9 

m.m^mLx\^hm.^(D~m.mm^ixhh . z<r>m% 
mm.comiti,ziz^ mmztitzWMT ■< x9i&m<7)&*t,z 

^•y^j..** y*^Sc$ilTEg$ilT^O. 
[0004] 



(3) 



nmW-9-1 98 3 08 



ttttl*!LhO*0#ir-yi'a>*U* f . fflttLTV* 

T- * fciSWtcr ? -fe fcfvt < 5 £ 3 
tcti. fficOH^rVx^aKfl^oT^^-y :/.x 
^t'J (its 1 ^ ifjffjffl S *t$r v fc tcfc 9 o t 

Li o. 

[0005] *«hj<oB«(4, X-f yf-SrfflV^T-^ 
[0006] 

L . ^ -y x a* * 'J ttfttt&O 2 <J3 Bit mWwm 

&tz. BtriB^-wvi^tuti. HuiB^h^^tr 

ma L . 8BIW>teSKT- * -V v a ^ ^ U 1*1 

>■ a ^ * >J (sfetft Lfcftt^haye*-^ Clf- 
Jf^7ya3yhn-7Jii, -y va3>-ho 

«&<o# 2 mzmmwtfmmz ti h bui b* -y 

f-tffctf- h #^ i: ** h 3 V t a. - 9 Olgfi L T V M 

Bfrie^^rnHfriET-^^-^-yxa^^u 

T2#IBtl3ia£Ty*-fc:X-f Si a^LTV^. 4*:. 
b5IE#*X h n^fa-^co^P--^ 3 v^XxAlc 
ffifET^Xy*TW^3lT-7'/-P2:f£«\ HE*** ha 

&tz. huIExW >y^(i. mrfB#**hayfj.-^3!)<Hg 
IE* -y 5/ a .* * U * ttflH- S ^ilSmflB 2 ttlHftga 

^fflffl-r^»*^^-fT-7';ui:ffl:«friE2}ySEitsia^ 

TffIB** h-SSr-y^Sr^BS LThuIE^ ^ yy^ 

* y * tnzmi 2 »3E«asafcWE** h a v e a - ? 

*>t<07 i7-fe*7-'-^ SrCa-f* J: a IZ LX v^|> . 
[0007] 



&Mffii7iKL2mmmii,xmMizmmth. mi 

ti, j; Sr-^IBIt^XTAcoflS^Sryo y ? 

mT7f;Ltzi>c?>T$>Z>. 10 1. 1 0 2li**h3>-b' 
1 0 3(i*-f yf-TfcO, 10 4(^t 
7yinyhD-7tS)0, iv~9 1 05t^7ya 
fSWSBl 0 6frt>mf&Ztlh. 10 7l«t7X^t 
DT^S,, 108(±Jf^7yi3yhn-7l04^ 

i/AfflM 1 0 -y is*19l$&Hzim'?i>* J r v 

va ( taU*hTj>S. 110. 1 2 0ttES5lf 4*? 

mstLxa*). fa?3>-hD-7i 1 1. a&e> 
&■ 1 2 o t HsuowjacT* s . £ ffmizm-tx a tc* 

^BBidf-r -yxa^^U 1 07J, IM^f-f^? 
SIS 1 1 0 . 1 2 0 b mz^-( 7f 103 tMWfclfttt 

tX. ^-/ya^'J 1 0 7tifliiiBSS»T<f* 
7iI110. 120Smh3yh-j.-^10 1. 
102t, |SJ«0 1 o^fVs-f *ort<*-f -y^-CJ: 
^®&\,ZT9*.XX%him.kti:h, % LX . SBESRf-f 
X^JiailO. 1 2 Ofl^cti^v va^^EU^IS 

^7y^tU 107JHf^^Il 1 
0. 1 2 0#WB-rS. 

[0008] iit. -y^-1 0 3<75l*lS5*f§jIO— M 
$rlH7tc:^-f. 7 0 1 Uf-i'Oy U 7^/^7 1/^ 
tRZftom-ft (S/P) 7 0 2«*-f -yf-fflffll 

HBTfc&. 7 0 3ti*-^ -yf-WflrCfcS. i^t, X 

^7fio 3^»m^H?j£ffi#£i&Bj§-r&. 07 o 

J: 3 fiStfO^T- -y h 7 0 4 #>**- h 1 Ctggg 
^itTi^^xhavb-jL-^^^^^itl.. y^ y 
htiiM^-K-hS-f-fcT-^as*^*^. T-^SPW 
F*lgli7 0 5kZ^i. 3tC Ha^'Ja-A 
(Lvol#) . 7'o-y^S^- (BLK#) . 

(Host#> ^4>*&. ases^tTS^^-y Koae 

3fcK- h ^^T . y f-$ijffllga7 0 2 A^CO*- h 

ttT/N'y- -y h 4fct±T-*jWS6#iS . 
[0 00 9] <Ji:(C±IBvXxAfll«fct5V^T^-v>y vjl 
1 0 7$r*^flJffl■ri.7'c^^CfflV^S7 r -^«3M*• 
ffilC-PVT^^. II 1 <T>^\ y ^a©Jt»gC 1 0 6Tff 
5 ** h a v t i-^fr^Wf- ?8!tt 
7 ; -^tei*<7)7o-^-A'-h^ia2lc^-r. 5t"f. ** 
hnvh'a-^tiT-^SSaj U^^^-A-y^a^^'J 
«0^-tr-b^«LT^.&. ^f772 0 liza^x. 

i*(t$ itT # Tty N'y- y h \*wmm * 'J a - A L vol fc y 
O y^S-^BLKtcS^V^^-r 7ya*Pl l MM 0 
9$r#BSLdf^. y x JL ^^»j i o 7fltcx-*#*#3?t 



(4) 



ft§PF9-l 9 83 08 



SSJ^f-^^f/ya^tiJ 1 0 7F*I^ 
ft-t-?. (^7yaHit)^CH Xf 772 0 5 

i s s ) if-g-Wi, ^f7/2 0 3tCfcl,iT, 

aawTSBsar * * ? nc** £> & a> tix #fc r - * * * ^ 

•yvaiHffllg&l 0 64^t'yyi^t U 1 0 7tfg^ 

Lo^mm « ttmwmm ztix^&tK zz Tim 
i>mmmjg&'j>-?c < « t *v $rii^ai Locate 

[0 0 10] i2«0Xf772 0 lfcrtSUT* 

■V y y afffl^##B£3-&3f >y vjL^ay^. h^itUg 
SrS9(C^f<. ;J ft7yA3yhD- 7f*I^);l^— 
SLfc^-y M^cofSiJld<y - A#-§- £: To y ? 
-V -y y a MPSBtC® $ ^ I). df^-yvj.^t'JF*|<7) 

r-^ti^A- -y >• y .x h (ci 0 7"o . y 

) iwi#>j y ^##(5Dy 

Xht^ffiffl^yxhSr^TfeO. aiSfufciMMfy 
jl - 1 7n -y ? ijxh 4Hc#£-t & 

[ooii] 03«ina/p- ?izfflffl£&Lt:i$te>%m 
comma, f&mzmmtht. *xh3>b°^-^*^ 

^F^-r-^$r;l^-x^ y^hZhX'hh. H3 4><0 

-y bf*I«lfea+Cy i-A$r^T, f-fX^TWfif 
(JiTF. H4^fc^TI^HB-ri>„ ) £#,bsu -e 

<r>Mim#v j.-Mznm^hw&'rj xtmmtfmmz 

tlX^^-Y^m^th. Xr-yT3 0 2^;fcVvc, 
^Ltz^-hlzMU^y hZmtti-tZ. Xf773 

0 3 (Cfc WC . C CO^y >y b ^^ItTtJgmx -f X ? 

[0012] ^n^T-^T %tz9mm<nm k> . *x h 
xj > e a - ? ^ r - ? mm mam* * y ^ ^ ^ y 

1 0 7$r®ffl^.Ii:-C. W^fl«fa7gtl0 

-^W+7yi^^'J 1 0 7(C}g^LTfc<C:t* I T 
^TCOWSv.TJXfmmzttLZ^V yi'jL**: 



y I07#^fijffl$ft-i>. 

[0013] H4«H?lB-f>X^TL-^^x-7VPT' 

(UT. ostfe*e-f&) dcoifea^y .x-^ (l 

vol) i/07^ (BLK) 0f-^^LT7 

^wcommznx^&x-h tconmzmhtzMzzco 

f-(X?7W < llf-7;t/5-Mu|, 0 ;«fa;r 

l/ J f^f-/^Jft7ya3yhD-7 1 04*^ 
KMBflc^^af >y v jl^^E y 1 0 7 &mj$?h Z t 

x\ xzhziyvj.-fnostetmtfVjL—A.zm^ 
mwtfmm ztix^z, ztt ^rtgp^ox- 

[ooi4] m5x*{,**m&mm-&i'X7-Mzts^ 
x. mm&T-?&m.cD—®fef&mz^ lt . 

T'«, *x hayti-^ i o 1 frhf-? 1 ^coMth 
L5**^tT§ti. *xhayej.-^ i o 2fyt>?— 

- ^ i « mile -r -y x a ^ ^ y i*j \,zm&mfa %i\xn 

9> T— ^2tii<0^--Vy^aX^ryp«3ti|<S^ 1 -r^ 

i o ifrt>co7-?icDm&Lm-»zm5!piz^i-io 
teffi&Lw^v h 5 o 1 1 Lxmm-h. m2x-^Ltz 
7n-ft-M:»\ frrmmziMttwi'jL**: 

-^101 „ h 3 y ti-^ i 

0 2«A7 7 h50 2£iMfILT, ifgdf ^ , y ^ a ^ t 
'J 1 0 7l*J^^$ix^*^-r -y yiM i s s t%K>. 
*wi' J LZiyhv—yftcr>)l<—?fiK M4TWiWLfz 
f-SX9T\y^ tgm^r — 77t^£#HS Ltf- ^ 2 <D*g|rt 
fi^S-lS^T-Vx^^ai 2 OcOf^SixTV^^-h 
fc#^L. iil(cMLTT-^2<7)SgaiLg*^^-y 
h503Sr^L-T. ±ie^f^-yxj. 

0 2iz&m-t&. 

[0015] zix&TizmwLtzmmmTumwii'&i- 

-L.t^VlzTHzX-fhi/^MztoX^h* t*> 

^h3yha-^tj;-,tn <£ffl-r.g»Try^ 
^ y J: onsamx^ x^^a^r^-bxi-§^tt^ 

tf&^t^o ^*«$>|>„ itit^LT, tlTtiJJBJ-r 
«ax-7VP$- h a y b" jl - 9 <DO S (c ^ J^fc-g- & 



(5) 



nmW-9-1 98 3 08 



9 SKtf&ti! £ ti T ^ £> h A> o t w h <r> 

1 0 -mmtmu fnex -r y h 3 >- e - * 
cor 9 ^xm-m^mm zn? wnf - r^srf^-e: 

•g»CtT*>l>. 08C-?-£)ffilB&0£^-r. -TO*;*.^ 
JI-f-7"/P8 0 Hi, x-f -yf-1 0 31*1 COX A -y^-Mm 
mW.1 02l<Ztm21\. >Mtf£itT£*:^y hl*I<7)* 

-^^^•I.lgj*gm5r d f-'r-y^i^ : &y 1 0 7 

h tif- TVWi x ^ ? r w - 7";u t is];^ 

HWHZ i D , *%Bfl£7)ffi«-r I. ^ -y v ^ ^ ^ 'J ^ffiffl 
COO 1 6] 

LTiffSHBSK-r << X?gSCT?-fe*-r-2>*vy)3giRtt£ 



[ 0 1 ] *^tCct & * ^ y J* ^ V iffix. h •/ 

[02] *Abzi>'}?3,-?frt>e>miiiLmmz1rttZ> 
>y x i$"JffllgPOi!!!;ac07 o— f-v— h £*rf 0T*£> 

6. 

[03] /l-^tff-;?:^ f 7 y^^t 'J CtSfrf S 

[04] -r-f x^Tl^mr-TVl-'O— #y£^rf0"C 
S>-i> . 

[05] *SraCtett4*IROx-^<iO«6h.<0— 
L.fc«B&0T&&. 

[06] f^?7lyfHf-7*S:tah3yta 
-?<0O S lZ^tti§r£cr>*ftBjlco'f-?Mm^XT 
J*coffif8.£^~t7n y ?0T$>S . 

[08] x-f •y^*^^hl : Sr-y^5rfiti-'l.%^^ 
[09] =**^a«y;*h«0fH&ElT**. 

10 1. 102 tahnyti- > 

103 7>f 7f 

104 Jftyyi^yhn-? 
10 5 

106 **-yj/jLlW«Pg|$ 

107 t7y^t'J 

108 T-f 'glf- 771/ 
110. 120 ilf^^I 

1 1 1 fa^ayhn-? 

112 x4^?i£S 
701 S/P 

70 2 -y+liffflgm. 

70 3 ;M«yf-M« 

80 1 **hWf-7Vl' 



JP 9-198308 



Page 6' of '10 



(6) 



#^9-1 9 83 08 



[HI ] 



[03] 



106^ 

104 
109 



@1 











«* T 




103 



5 



.>-1 20 



f START ) 



301 



read=i^>KI6f7 



_/302 



✓303 



112 



[02] 



[04] 



( START ) 




1 


Yes 


. i_, 






i 




^205 


h=j> fcfi-ip's . 
62 



204 



01 



,402 







0 


hi 


1 


tf-H 


2 


#-* h2 


3 


tf- h2 


4 


h3 







( ^ ) 



JP 9-198308 



Page 7 of 10 



(7) 



9 83 08 



15] 



10^ Ho, t2 



4m 



mar-** 



LvoO 


port6 


Lvoil 


port* 


LvoE 


port7 


LVoQ 


portB 


LvoH 


pons 








[06] 

B6 




104^ 



s 



108 



'tw ill 



*tv^^ ■ >^ij-->_ 107 i.^Z^l^Z^ ! _ nk- 

112 



-120 



JP 9-198308 



Page 6'oMO 



(8) 



98 3 08 



[12173 



704 



port5 



Host# 



8LK# 



Lvol# 



read 



07 



705 



sTp Kz/ 



a/ 



701 



702 



S/P 



sij$issr 



<J 



x w V * » m 



4^ 



I 



it 



s/p 



S/P 



S/P 



z 



I 



S/P 



103 



703 



port 5 



JP_9-1 98308 



_. Page _9pMp 



(9) 



9-1 98308 







✓ 




• • # 












E 



^ I i. . ^ Is \ 




^ -f y T « « 



t 



S/P 



S/P 



pe-T5 



S/P 



± 











7.4 


nasi 




mmwat 




mass 



-K6 



103 

ft/ 



hostO 


use 


LvolO 


port4 


hostl 


no use 


Lvoll 


port 4 


host2 


use 


Lvol2 


portS 


host3 


no use 


Lvol3 


portS 


host4 


use 


Lvol4 


port6 


hostS 


use 


LvolS 


port6 











JP 9-198308 



Page 10' of 10 



(10) 



3^9-1 9 8308 



[139] 



B9 



S3! 




S3 



Tl LvCTi 



# -V ? v a. * ^ V " 



107 



data3 



datal 



data2 



